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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve the surface 
flatness of a semiconductor substrate for a 
semiconductor integrated circuit device having element 
isolating shallow regions. 

SOLUTION; A semiconductor integrated circuit device 
has a semiconductor substrate 1 having element isolating 
shallow trench regions 2 formed by the 
chemical-mechanical polishing. A semiconductor region 3 
surrounded with each shallow trench region 2 includes a 
semiconductor region 3a formed on an element forming 
region A; the region 3a acting as an active region of an 
MISFET in the semiconductor integrated circuit device 
and it also includes a dummy semiconductor region 3b 
formed on a semiconductor region B of the 
semiconductor substrate 1, not so as to form an isolated 
semiconductor region. The spacing of the semiconductor 
regions 3 is lOO^m or less. 
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JS30HIR5*! OO/imWrtec-recitCfcO. ^fS© 
¥mPfflW 3 fCG3*=fc^l> 5Ct«t<, ^*<*S« 1 © 
HEWfite-f -S c h&x it * . 

[0083] (iltt£©7Kt8 2 ) 13 1 3 tt. *^®ffi(Z) 

[0084] *3m<OKm 2 <9^#36ftl°]*SftBB. 
!3»«^BtcfcttS^3W*«i«3 b tC^K«9*i»^|fi« 

[0085] *5J«tffiia3 b iC0fi£^ ^fc^ipB«J*ill(* 

o3«j**^-r^*s ! a/'c«t jttf ?kp >*«isasssc f-^ 

^*r^*6«»fei A y > 4 fc«5lt^l«i«tt:«c F - 
[0086] tt^3H$%iaia)&3£Ktc J:fttf. 

SrJgfiW 4 C «b tc«fc ») BSfil«[^ b ©TSJS^fcffi^-a- 

[0087] £e*s. ^iK^ijiaK^fiBJS 1 7 «, ^*6«j¥ 

[0088] <^*fe©?i$«83) 01 4tt. *^OS6 
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[0089] Xm&<D&B3<D¥m&lB&®&£iX}t. 

mmtmBtc*svi>*&&M&z b©p i >**4J:Kt 

5 ©CASKS'* a )^<DteftR03F&®¥&mM1& 1 7 

ss^-cta:. «©ihi§b**ck-?i»-c©#s»i»u *■© 

[0090] ^asiwgas^cn, mHMm&<»&&# 
^3 b«:^fiSsnfcp'?^ji'4jtKj&fiSt?ti. v-h 

8 ©raiM©^®*****^ 1 *! 9 ta^fltoss*!-*. m 

[009 1 ] 2g»31£l 8 ML f-i«*@7ic*st*£'!r 
- H&»HSilSI«SCie»gS2 0 ^UtP^xMO 

n ^©TOWc i V > * Ttfiflfc^rtW&giC K- ^ 20 
SnTl>4. «j833S«S&^C«. MOSF 

E TO^r*- h i y--X*s J: K U ©fHKOga^J 

i 8 ii*aRv c c icmmz 1 9 a 

£&(c«IVs s{C*8«3*i.£, SSBVs s- 

[0092] C ©<fc 5 0:#^W*SSa@SSSiBtC iirtf . 

CCflfffl-T & C £ S £ t> 5 1 
EffiUfc¥9f*£K 1 ©W&TiOlefSC 

[0093] 3HKS@ 1 8 *J± Wf&BtK2 0 It. 

i ?>s -c * . ^f*6^*j»^fflta 1 9 \t^ma^mwtm 8 

[0094] <f®lfc©»J«4 ) H 1 5 tt. #*S8©ffe© 40 

[0095] *^©^/»4©¥iS($SSSHH]fl8Sa8tS. 
Effll{fiJ!£Ble4aW*^ft{!S«3 b©p£**4±K:i!£ 

)l> 4 n f * ^ 5 ©3E®tcS-> * Jl^-Cl&JSffl©^ 

«j^4^5(*ta«t 1 7*j*]S53*n:i»-5fc©-c*o. -e© 

ffe©MOSFETQn. Q p ^©SSWtC-3t>Tt*v 31*6 
©S5JJS1 tCsHiSl/^t©<tISJ^"C4>*3> *t«ffl©:**M» 

1 7 «:oi>Tiiie&&©ff5ai2 <ti3te"C*5. so 



ftBS^-l 0 - 1 730 3 5 
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[0096] msmttfsi&i&mRtmmsm+D* «. 

EJ8«a«B ©*##«« 3 btc^fiXStv/cp ->*;U4© 
±®©:f 2 ltcJ:»?«fiSdti5. ^>rtia 

*u tsaav s s *sj: of*aav c c #5£SK*Si&3 ns. 

T&fr-fc. «®Vs s*sJ:!>'*iBVc c|BJ%3F£vf^ 
^ # - 9 h 7 > i** * <c J; »> »«iS^«^BR ; F : «r 

[0097} c©£ $&^aw*ai?a@ws£s«c<fcn« > 

S£^ia^«lSB©TS[IK;B!|fS©«ffiS:WT5S5 ; Fdi^ 

«glSB©Tai*«2IJtc^ffi-r^ C * £l»*Wi8t 

*. f§tt©J&£t 1 t ?c**WS« 1 ©flffifcjpifi 

[0098] ^cis. 7«««¥9(MRK2 1 tt. 

^ffi©i¥fflftsft?B«s»rr a. 

[0099] (^S6©»5»5) HI 6«. ^56W©36 
«c««»aia>»»c****l«MBi«tdB«)— ^J€:m 

[0100] ^&S©ff5fiS5<D^-*^!S[plS5Ka(3, 
iBffiffi«sBK:*JW6*ai(I«t«ia3 b© P ->.t:^4J=»Cf 

»^MOSj|5»*(»iBU)i'f-D, wisassn. P5x* 

4 te ^CKn x Af 5 ©^ffi*C-& ■> x ^^©te*/!!©^ 
MOSFETQn. Q p^©8BM{CO(,»-C«. HJtS©JI5 

igitcgeKLft:i>©«ti3i«i-c*o. t&affl©WBsa^« 
co i o n ?7>^mo s^»««ass^D, k 

«©«B©¥*^6B«3 i ©p x;W4±{cy- f-ffitS 

S2 3©SJW©^««»*af*«S2 4 <L*>6«fiJcSn 
6. y-h««2 3©|Uffi«Cli, WF^ + ^SilS 
(SSn-cc^-S- ^««8^*««2 4W:(tn3P©^m^ 

2 4 «S5<c«ifflV s s i^atiSV ccK 
ifc. y-h«ffi2 3tt«iHVs sCCJSK 

[ 0 1 0 2 ] c©<t 5 &¥9(MMIia8«&fC£hl2. 

fie*seai^«B©Taiitcw:^s©a8B=&^T4»{^Ai^ 

l££irCl>/a:a>o*:©tcStU >7>^MOSif5IP«B 
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®B o>TW*m$toc®5®* * C t tf-C* * 4 «.» 5 

(Cf & C £ * 4 <!: t» 9 *1£ i ««»«:» * C £ #T S 

[0103] tt*s. y- MUHM2 2 fc<fctf f- b«S 
2 3B, y-H6»]gl6*iJ:Cr4r»-H«B7 4BI>*»c» 
BET 5 C <fc ifi "C fr . 3Wfc¥«fttR*l 2 4 «^*fi«J*ai 

[ 0 1 0 4 1 (HifetD^SSe ) B 1 7 W. $^©f605 10 

s nfc y a * - -k»* WHWMaawD., swibs* 

p^aJMia^tfntf 5 ©SEMES'? *jU^£> 
ec0flii©MOSFETQn. QpSSOSWC-at* 

[0106] KJ^BHKRWffi^HR^D, 

&>) >t/fctttl!A>WHE<c K -T^ Wfcn JBSFHW* 
i«*««2 6 *>e^ -5. p JfcF#&®¥m&&m2 5 1*« 

asv s s teams n. n^mwtsstfcta^ b i±aaa 30 

[0107] C0J: 9&£*(t«!HBNBta(eJ:4-ilf . 

®.®B(DTSIlZ:mW}t>am-rZ C iJWT?* 4 itOfiJfiti 

[0108] ft*, p JHRKWi|S9tttIftt2 SteJctfn 40 
Ett: TWM^iMRM 8 n t mttlOBltt*' ZttlfiXS 

[0109] (|eSfecO^<S7 ) B 1 8 «. h 
K.mo>miM<Dfc1Bi-C$> 5DRA M<0 — {SJ&n* OTfc-sPffiB 

jpEia-Ccfce. «c*s. Bl9(t. fffiJIicDfcabfei^aSflcg 

« i ±te»«s *i*»iii**4wwwi2 £¥2iMfcsaJ8c3 

F«2 8i*mLt. DRAM«rf»fiXT5S!35«. £ 50 



1 0- 173035 
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[0 110] *3iS£<Z>fl5!87©DRAMl:£. 131 8ic* 
&ftgBKbl!323 2fciC^JStR • Hi;fr[5J8{iafcfi3 3£r*f 

[0 1 1 1 3 y*V-feJl'7'U-f««2 BtC». 
OS F E T<D«1$®«(-CA S*a«t<S«3 4 fattlUMtC 
[0 112] fe>XT>^-5U ^=3-^^3 0 «CW. 

^T-fciCJfJfU^n-f «r»RST 5MOSFET £>«Sf!jS 
[0 1 1 3 ] ^3-f^3 1 «Ctt, ^-tU-fejU®"? 

S*V rfS'a-ytlBSJCriMOSFETiOfflttlBWi 
[0111]3 *=»«C. 2t^eKO^«7 03D R AM-CI*. 

Wtfao. tT^a-^fl^S 1 . ffflg*61Ii&3 2*}J;Of 
3 7tcy*y-fe^ru-ysfttS2 g<o^»flg«t3 4t[a 

[0 1 1 5 J COJr^sQrDRAMtCim*. 
mKff3 4 4|5I-^tt<0^j»«c«lia3 8#»l9tStiri.» 

ffij«5R^»l»««2 ^BS-r *BR©C M P SFB&StCfcS 
o^ft^tcpa^^e&sti-r. DRAM*«fiSTS 

MOSFET©y- h«fi8*J15fiST5l5R07 # h 

77 -f C57*-*^-r^*BeihbT. DRAM«Di«*ffl 

CO 1 1 6 3 ft*5. 1 ©JSia«9"«3 9tCfc^< 

^'J-te;l/TL^ffii«{2 9C!>i|^|($:«l|(3 4 £|3J-JI2tt© 
if^»«[« 3 8 «r^fiE 6 £ l». 

[0117] SS««*a3 7 *fJtO-ai2«ff«39{c 

^3-^®ia3 0. fT^a-yMMS 1. ?T&B«J|5Bg3 
2$fcli?UStR • ttl^[a]SSflfii*23 3<D&$gJ$(CJ&£3i-i 

3 8CM5E* 5 . V*y-b;UTU-f«iS2 9. -fe>xr> 
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[01181 fc*>\ ^66to^S87©DRAM<DJ5!J§^ 
&ti. %m<nfc<£llczW<0&fc&ttnffl£2> MO 
SFETQn. Qp. IBS! 1 1 mmWi^nWtltb 

[ 0 1 1 9 ) <#afeeW&«B8 ) 02 0 1*. *JMgC!}tt4> 

[0120) *ie*<5<D^.'!l8CD^aift*S0K5IW©S 
Sftffctt, ^»«^«JlHl!g3ia«r»fiE^*MO S F E T 

[oi22j meBsmH-^-^^Mo sfe 

Uf,-/2 0 2) . 

[01231 **c. y ->»tC»S! 

*. 

[01241 y >>f A|*9«r>fg^gg«a5S i 6sf#'r 

C£*tT *?£ttfiK4Bra<Z*Mll £ -T ■£> C <fc *»T * S . 
[01251 *k> fStSSHSSSH^WKiEfSJ: *) fc*st,> 

(0126) rsttffl«as**ttse«ij: o fc*#t>ia&K 

[£#«5£fiS J: ») t/h 3 u >»*£tc t*. y a» > * rt «c * s - 

«ff S-C* . f 5 -««OifiT©tt, J vis*. ffiifB© 
5 OSifilSiTiCtW-C**. 
[0 12 7 1 Xf~>72 0 7^#Z-timt:m)iaisTc.& 
I*. x?-;-S2 0 BleiS*. ^»5/AC!)ttiSiU»7L 

( 0 128] >i/a<D«iS*J<?7l/rt»ttl.»*8& 

8) . ?^2 0 4KR*. ^ v^*©*ae*S^T 

[01291 c oj: o raitiifttB&SHfgvosareffi 
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BlbfttcWEts. *->SK©ffi(r»SP*J<CW: 

&£UH*m>H*m%i 3 *ms£T S C 4 & < K HW9-HCJB 

io (ciMffUmMMfNI 2 ^RJ-T $ P5W> C M P CTlSBS«c* 
a»(*^teS 3 CCDS **iJBsS# Jh 4 C 4 < . -* ©£fc:5giis 

[0130] ftrfe, r£ti?5l?St£)gcDffiffili. B2 l (ctt 

■r «t -5 to&stirmtc <fc -3 t^uer « citf*&. 

[0 13 1102112. *^©fl&©i&SS<D?&firc*>5 

20 [0 132) ffcibfc. _bff2<t|SI«fc08SSsf-r r -*'* 

r (.x??72 12) . iSIMHl;(i->|i|«)nK;tt 
ST5 (*?»:/2 1 3) . CfOZmbttWtoiPl 0 0 
urn* 1 ) 1)4*3 ^fr&fiv&WiSH, kxr-j^Z 1 4) . 
/N3 1 »J«^R: lac^SftOW' < * - ^ ecou >-c4ftSs>HSr 

/^->*fATJ <X^^^2 16) . drs-^^s 

•^2 15) . i(«TL-CL>^t>tB^K:WM5e©»JR«r^ 
©f£l£«J£^*->«C#l!lGT {X?v?2 17), X 

T-r& <^f i *7'2 1 8) . 

[0133] COi 5&^«i*«aHK»a©S!Sf^ 
t?W. ai4^iSS^-«->©tEffi©*JlKAil 0 0 umoffi 

40 [01341 ULL. *»WSK«fc o-C ttS 
[0 1 351 

^j^t ^cDtc <* r» 6n *»**ii8#ccBftwr mar w 
[0136] cMP&&mi>x&mm?-fri8k 
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"CSS. 

[01371 i/c OO^tC J: 0 S6^r S«ffiJI51*©B(a 

[0 13 8] t&frf* FX^-^te^Tl^c 

[ 0 1 3 9 ] *&, *aif*S«©iS»KjlBHt-5*W* 
SKSH ©B» Sr^* L ft b < > - > ©SSSt 

[aiB©n#ttsufl] 

[■Hi] ^W©-mt6©^ffir*^^**WMtS® 



#58^1 0-17 3 0 35 
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KSIB©— W * * I* fcgSUBSBa 0 *c & S. 
[H15] ^?8©ffi©3?*S©?BK'CA^4 £ «»i*i6fB@ 



[H2] **«©— ^©»»tr*S*a»tt»8IIBB« 
[B3 1 *»«©— llift©»«"C*S*»*»SlH!iB* 20 

ess] 2tyww©— ^«i£D^ffir^^*aw*aia[E!ssi$ 

*. 

[07] ^^<D— IIM©«$*r^4^»*«IlI!8K 
[B8] ^^(D-seffi^JBSS-C^^^WS^HSSK 

[09] 4W«© M 4in©^tt > Pftft49f44Rm9BK 

K<DM2fc#i*S>— W*XfEIWc5* Ufc:SS|S»rffi0^& 

[010] >«WI©— IUB©?^!Sr*5*3l<*SfBlHl8S 
^^^^©-W^X^tCmUAcfiSBrffilSl'Cft 

[011] sWSW©— ^tfe©^ftSrA**»»»ffi@ffi 
[012] ^©»»r*fc4UW«HHEIS 

[0133 **w©«©*^««r*s*«w*saHa so 



[B 1 6 ] **W©S6CC'tt©|B»©*«T , ***S»** 
[0173 *»!8©fft©S^©^^*****affllB 

bkh©— W£ o /tsspK® la *c a & . 

[018] ^9§©S6^to|U6©^r*SDRA 
M©— tH&mL /c^ffiiar & * . 
[Hi 9] 191 8<c**tt&x i xsis^Jiycu/c^ffiigr 

CB2 o j ^^©ffio^©^ffir A^^**a&a@ 

So 

BEtHl»*i©IH» i 6«l'*:fflBBT?*0, ( b > W. 
6. 

1 

3 a ¥9(W« 

3 b ¥*JM*«a*£ 

3 c sm&mm 

4 r>?x.Ji 

6 M6«K 

sb ?mww»&M 

] o 

l 1 ffi*ft 

12 tmm 

14 — > 

I 5 &M 
1 6 

17 7tfi«¥9»fiK« 

1 8 S»*ffi 

1 9 

2 0 *6«& 

2 1 *i|*&*«{*«*sS 

2 2V- h&tm 
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23 y- h«ffi 

2 4 ^w^awMHifB 

2 5 p)£TOt*¥aiMMMI 

2 6 nfc^^WttflUa 

2 7 KyhJS! 
2 8 

2 9 ^*';*^ru^« 

30 •b>^7>7" • yij^a-ygfcdl 

3 1 fr^a-yW** 
3 2 imMfSSKi 

3 3 tush • ttit>\n\&&m 

3 4 *z»i*«a^ 

3 5 mmtt&wt 

3 8 ¥«*f*1ffiJ* 

3 7 «5£gJ*8 

3 8 v&mm 



<$Pfl¥ 1 0- 1 73 035 
ZZ 



*39 m&ms 
i o i mm&&& 
102 

i o 3 mssn 
104 ^-r>aj 

io d, #4*-mi&mmmm3H- 

Qn, Qp MOSFET 
Vc c 
Vs s 

t, s";=»>*{fci*w 



[Hi j [iai8i 



3/ i 
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3 13 J 15 3 IS 
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[IS 1 1 ] 
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(012] 
« 1 2 
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